
PESTICIDE CONCENTRATIONS IN SOME SOUTH AUSTRALIAN BIRDS 
AND OTHER FAUNA 

by P. R. Rirks* & A.M, OLSENT 

Summary 
Hinks, BR, & Orsie, A.M, (1987). Pesticide conventrations in some South Australian birds and other 

tauna. Zeans. KR. Sov. S. Aust. 11(2),.67-77, 29 May, (987. 

Data aré provided for concentrations of the pesticides DDT plus metabolues, HCG, lindane, aldrin 
and dieldrin present in Ussues of 20 native and two exotic bird species, one freshwater crustacean, one 
amphibian, (wo reptiles (lizards) and two exorie mammals from Saddleworth-Riverton survey, 1972; 18 mative 
and two exotic bird species from miscellaneous areas, 1968-74; eggs of 23 native and nyo exotic bird species 

from miseellaneous aveas 1971; und 26 foxes from miscellaneous areas, }973, 

Key Wokbs: Organacblorine pesticides, Aves, Reptilia Amphibia, Crustacea, exotic Mammalia, South 
Ansatralia-. 

Introduction 

There is a paucity of published data on pesticide 
contamination in Australian fauna. In Victoria, 24 
widely Separated areas, each covering about 9300 
ha, were surveyed for determination of 
concentrations of pesticides in 63 bird species, 10 
mammal species, 15 fish species and eggs of 14 
different birds (Butcher 1967; Australian Academy 
of Science 1972). In the Nucthern Territory Best 
(1973) surveyed the organochlorine pesticide 
residues in the fatty tissues of 12 mammal, four 
bird, ten reptile and six fish species from 
undeveloped and develaped areas in arid and 
tropical zones. 

The Australian Academy of Science (1972) 
reported ranges in concentrations of DDT plus 
metabolites in (he Namoi cotton growing region for 
waters of creeks and rivers and their sediments, 
algae, crustaceans, fish, birds and turtles together 
with the range in concentrations of 29 fat samples 

from ten species of birds of the Bathurst area. 
Olsen & Settle (1979) when reporting on the 

pesticide contamination in various tissues of water 
rars in the Murrumbidgee Jrrigation Area, N.S.W. 
1970-72 indicated that <little is known of the 
pesticide contamination of Australian fauna=. 

The South Australia Pesticides Advisory 
Cununittee was concerned about the lack of data. 
on the concentrations of pesticide residues in fauna 
and the implications of this for research planoing. 
AS a consequence, in mid 1971, programmes to 
obtain these much needed baseline data were 
commenced, The Department of Fisheries and 
Fauna Conservation arranged for eggs of a number 

of bird species to be collected in the spring of 1971 

* Dept of Agriculture, 25 Grenfell St, Adelaide. 
§. Aust, 5000. 

[1 Orchard Grove. Newrm. & Ause 0/4, 

while officers of the Deparcment of Agriculture 
undertook the collection of representative faurta in 
a selected arcu in January 1972. 

Broad surveys 10 determine concentrations ot 
pesticides in native and exotic avi-fauna and some 

other terrestial fauna from selected areas in South 
Australia were undertaken between 197] and 1973. 
Determinations of pesticide residues in hirds 
suspected of pesticide poisoning were carried out 
between 1968 and 1974, 

History of Pesticide use 4 

Saddieworth-Riverton arca 

po9 DDT 

This area was selected because of the relatively 
high DDT usage for control of pea weevil (Bruchus 
pisorum) and native badworm (Heliothis punctiger) 
in field pea crops, As it is usual to have a 7-8 year 
crop rotation and the average annual area sown Lo 

peas is about 3%, it follows that abour 20% of the 
total area of aver SOM) ha would have received direct 
applications of about 1.5 kg/ha of pp'DDT in the 
8-year period prior to 1971. The area has an anual 
rainfall of about 500 mm. 

In October 1971, 150 hectares of field peas were 
treated with pp'DDT; 40 ha were sprayed with 0.7 
ke/ha pp DDT in early October and a second 
spraying, ai the same cohcentration was giver later 
in the month whilst the 109 ha paddock of peas was 
sprayed once with 1,05 ka/ha pp'DDT. Thus a total 
of approx. 170 ke of pp'DDYT was applied over 150 
ha three months before the fauna sampling study 
was commenced in late January 1972, Lucerne 
growiog In the area was not sprayed. 

Lindane 

The only report of the use of lindane in the 
SaddJeworth-Riverton atea was a3 lindane- 
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superphosphate for the control of redicgged 
earthmite (Halatyeeus destructor) and lor pests of 
germinating cereals in May to July 1971. 

Dieldrin 

The use of this organochlorine compound tor 
pasture or crop spraying was discontinued In the 
Saddleworth-Riverton area in 1967, 

HCB 

The only wse of FICB was as a seed dressing and 
its use and availability ceased in 1972_ 

Methods 

All bird and mammal specimens in the 
Suddleworth-Rivetion area were Laken by shooting 
with 0410 gauge shotgun or 0.22 calibre rifle 

Whereas the lizafds, frogs and yabbies were taken 
alive, All Specimens showed normal behaviour al 
the time of collection. 

All dowd specimens were placed individually in 
polythene bays approved by the Chemistry Division, 
Deparhmeat of Services and Supply, The specimens 
were labelled and packed in ice lor delivery to 
Department of Fisheries and Fauna Conservation 
for identification checks before being sent for 
analysis by gas liquid chromatugranhy in the 
Chemistry Division, Limits of detection were HCB 
U.007 me/ke, lindane 0.01 mg/kg, dieldrin (01 
me/ky, PDE 0.01 mg/kg, DDD 0.05 me/kg, 
pp9 DPT 0,07 mu/ke, 
Some bird specimens were badly damaged by 

shat and for that redson only the available parts 

of the bodies were used in the analysis. The wines 
and feathers of all birds were removed before 
extraclion, 

Some data on pesticides residues in a few native 
birds trom miscellaneous areas taken incidentally 
in the course of other studies as well as results of 

analyses of birds forwarded for examination by 
interested people suspecting that the birds may have 
died from pesticide poisoning were obtained, 

A limited sampling of birds9 cgas for pp'DDT 
plus metabulites was undertaken in the spring of 
1971, Single eggs Irom chitches of two or more eges 

were collected from a wide range of habitats 
extending from Lyndhurst in the north of the State 
to Lucindale in the south-east by AH. 3, Morton of 
Jervois. No shell thickness measurements were 
ntade. 

During 1973 the Animal Health ranch, Depart- 
ment of Agriculture, curried out a survey of the 
imestinal parasites of foxes, the animals being taken 
trom widely scattered districts Uhroughqut the State. 

The Pesticides Commitiee requesied that samples 
of fac adhering to the Kidney be taken for pesticide 
wtralysis. 

Results 

Saddleworth-Riverian area 

Table | shows indivMidiial pesticide concentrations 
in the Taunt examined from (he Sadedlewerth- 
Riverton area. 

The metabolite DDE was present in all birds 
while the parent pp'DDT was present at low 
concentritions or absent, 

The rearrangement of the data in descending 
order of DDT plus metabolites (Table 2) indicates 
thar pesticide coricentrations were extremely 
variable, the highest and lowest were in grain feeding 
ypecies. However, the high concentration in the 
house sparrow (a grain feeder) and the lower levels 
in the laughing Kookaburra and the Australian 
kestrel (meat-ealers) demonstrate the need for mare 
data before a relationship can be postulated between 
residues and diet. 

In thus! cases, those spevies which are known 
from data of the Australian Bird Banding Scheme 
lo show least mayement From banding sites, were 
those which had the higher concentrations af 
pesticides in their tissues. 

Miscellaneous areas 

The analyses of 35 birds representing 21 spectes 
from miscellaneous areas (Table 3) showed that 14 

birds had concentrations above 1 meg/ke DDT plus 
metabolites, (wo birds had above 0.5 but less than 
10 mg/kg and 19 birds had less than 0.5 mg/ko 

in various body rissues. 
The two highest concentrations were in birds 

forwarded by concerned people who considered that 
the birds may have died froin pesticide poisoning, 
A grey bulcherbird (28) mg/kg), which came [rom 
afarm on Eyre Peninsula, is believed to have died 
from ealing dield mice froma grain Mere which had 
heen dusted with pp'DDT for rodent control during 

the 1970 mouse plague. Even then the use of 
pp9 DDT as a rodenticide was nolalticially approved 
or recommended. likewise ihe sucred kinglisher 

from Rendeclshim (South-East) with a 
concentration of 75.6 me/ke DDT plus metabolires, 
Was suspected by the finder, of poisoning from 
pesticides. 
The next highest congenfrations were in an 

Australian pelican (2.4) mye kek a little penguin (5.2 
mg/kg); a stubble quail (4.2 mg/ks); another two 
fitthe penguins (4.0 atid 3.8 mg/ke respectively) ana 
a darier (3.78 mg/kg) all of which were collected 

opportunistically, Four young little penguins came 
Ashore with oi! soaked bodies: they were starving, 
Because of the seareity of thelr body fat, oil from 
the preening gland was used in the analyses, 

itis doubtful whether the presence of pp9 DDT 
was tcspousible for the deaths of birds from home 
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TABLE 2. Descending order af concentrations uf DDT plus nietaholites in birds 4 Saddleworth-Kiverton area 1972 

Prime-Food* 

Small 
Animals 

Species 

Invert- 
ebrates 

House sparrow 
Magpie-lark 4 
Australian magpie + { 

Willie wagtail + 
White-faced heron + i 
Black faced wood- 

swallow 9 hocy 
Striated pardalote ' 
Little raven ' { 
Noisy miner \ 
Brown treecreeper \ 
Hooded robin \ 
White-plumed 

haneyedlec 8 
Red-rumped parrot 

Brown-headed 
honeyeater ' 

White-hrowed 
swallow ' 

Laughing kookaburra \ 8 
Galak 
Galah 
Australian kesirel ' + 
feral. piecon 
White-winged chough + 
Cockatiel 
Crested pigeon 

Concentration (mg/kg 4 wet weight) 

Seeds Fat 
Fruits Max Other Tissuc 

* 282.3 body 
8 148.8 liver 
\ 95.8 lives, 

25.3 stomach 
61.9 16,2 body(2) 
46.7 liver 

43.8 
+? 39.0 15.2, 8.0 body(3) 
+ 39.0 stomach 
+7? 33.2 16.3, 14.5 hody(3) 

{8.8 9.4 body(2) 
16.2 bady 

13,2 5.5 hody(2) 
. 6 3.98, 0.67, body(6) 

0.6, (1.46, } 
0.44 

8.1 bady 

8.0 body 
7.68 stomach 

+ 6.0 liver 
4.7 stomach 

3.94 liver 
+ 2.47 liver 
+ 2.1 14 liver(2) 

+ 1s t.16, 0.33 body(3) 
+ 0.34 liver 

(after Lim 1972 see Table [) 
* Invertebrates = insects, crustaceans, and some mollus¢s. Small animals = fish, frogs, lizards and young birds. 

Seeds and fruits = includes bulbs and such like underground plant storage tissues. 

gardens in various areas of the State (Table 3) when 
apparently healthy birds of the same species with 
much higher concentrations of the pesticide were 
surviving without showing any stress symptoms 
(Table 2). In post-mortem examinations of the 
cormorants and the pelican by veterinarians, death 
was ascribed to respiratory infections. 

Twenty-six cggs of 23 species (21 native species) 
were examined and no evidence of pp'DDT or 
metabolites was found in epgs from eight species. 
Atiother eight species had a range of concentrations 
from 0.01 to 0.10 mg/kg DDT plus metabolites, 
whereas seven species had egys with concentrations 
between 0.12 and 0.50 mg/kg. Eggs of three species 
had concentrations above 0,5 mg/kg, namely a 
butcherbird (1.34 mg/kg),.a brown tharnbill (0.69 
mg/kg) and a superb fairy-wren (0.62 mg/kg). All 
three species came from near cleared cultivated 
areas, 

Three species had eggs taken rom separate nests 
at different times. In the black-faced cuckoo-shrike 
from two widely separated areas, the Beltana ege 
sample from the earlier brood had no pesticides 

(0) Number of birds examined. 

present whereas the Finnis sample of November had 
a concentration of 0.50 mg/kg DDT plus meta- 
bolites, Two eggs from different broods of the 
superb fairy-wren had a five-fold difference in 
concentration (0.12 to 0.62 mg/kg) of the pesticide, 
On the other hand the concentrations of DDT plus 
metabolites in broods of the iwo rainbow bee-eaters, 
taken six weeks apart at Tailem Bend were virtually 
identical (0.03 and 0.02 mg/kg respectively). Most 
birds, whose broods were sampled, are 
predominantly insect and arthropod eaters and only 
a few cockatoos supplement their diet with seeds 
while two species, the common bronvewiny and 
little quail have seeds as their prime food. 

In the bird broods sampled (Table 4) those eggs 
with the nil or lowest concentrations of pesticides 
came from nests in the lower rainfall areas.. Those 
birds with the higher concentration of DDT plus 
metabolites were from higher rainfall areas and 
hence more closely settled districts where cropping 
practices were more intensive. 

In only two of the 26 foxes was the sex recorded 
and no observations were given on the estimated 
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PESTICIDES IN SOUTH AUSTRALIAN FAUNA 

ages of the foxes ic, juvenile or adult. The foxes 
Were faken in the course of a tapeworm survey and 
it is presumed they were mostly older animals and 
hot pups. 

HCB 

All 26 samples of fox kidney fat showed traces 
of HCB. Thirteen foxes showed the presence of 
dieldrin in the kidney fat. The highest concentration 
of 0.67 mg/kg was present in a fox from Mannum 
district, the next highest was 0.27 ng/kg in a fox 
from the Port Lincoln area (Table §). The remaining 
11 foxes had concentrations ranging from 0.02 ta 
0.16 mg/kg dieldrin. Six enly of the 26 foxes 
cxamined showed the presence of pp'DDT or 
metabolites, the highest concentration of 1.34 
mg/ke was in the same fox from Mannum which 
registered the highest concentration of dieldrin, 

Discussion 

The amounts of pp9 DDT used in the 
Saddleworth-Riverton area were believed to be the 
highest used anywhere in South Australia at that 
time and survey results from that area were 
considered likely lo show the highest residues from 

74 

DDT in this State, The annual application of about 
1,§ kg/ha of pp'DDT to about three percent of the 

area is not high compared with application rates 
o! four to six times heavier on greater areas of 
cotton and robacco planted elsewhere in Australia 
(Australian Academy of Science 1972). 

The data on pesticide residues in Australian fauna 
is limited to small numbers of some of the more 
common species present in different areas. 

Comparison of residues is difficult because of 
different tissues analysed, 

Of the 38 native and four exotic bird species from 
South Australia, only 12 native and one exotic 

species Were common to the 63 species previously 
surveyed in Victoria (Australian Academy of Science 
1972). Table 6 shows these in descending order of 
maximum concentrations of DDT plus metabolites 
found in any tissues. 

The highest concentration, 160 mg/kg was in the 
body fat-of an Australian kestrel and was also the 
highest level recorded in six other raptor species 

from Victoria. Best (1973) reported up to 12.15 
mg/kg wet weight in bulked samples of body fat 
of fork tailed (black) kites, raptors from the NU. 

The recording of 3.94 mg/kg im the Australian 

TABLE 5, Concentrations of pesticides in fat af foxes 4 miscellaneous areas 4 1973, 

Pesticide (mg/kg wet weight) DDI plus 

Date Town or district HCB DIBLDRIN pp DDT DDE DDD metabo- 
received lites. 

8-i-73 Por{ Lincoln 0.006 0.06 = * J » 
131-73 Port Lincoln 0.007 0.06 7 * * * 
13-1-73 Fort Lincoln 0,007 0.06 * } * * 
25-4-73 Port Lincoln 0.08 0.14 * 0.08 ¥ 0.08 
19-41-73 Port Lincoln 0.001 Q,27 * 0.02 + 0.02 
25-v-73 Port Lincoln 0.02 . O11 0.26 * 0.37 
28-v-73 Port Lincoln 0.18 4 > 83 »9 + 
§-vi-73 Port Lincoln 0.2) + > O18 sf 0.18 
16-vi-73 Murray Bridge 0.31 (1,05 > * * + 
16-vi-73 Murray Bridge 0.006 a 4 ps * 
16-vi-73 Mount P 

Gambier 0.002 + 3 * * 
25-¥i-73 Port Lincoln 0.008 0.08 + * * + 
25-vi-73 Mout 

Ganibie: 0.005 < * ? * < 
25-vi-73 Mount 

Gambier 0.002 3 * * 8 ? 
27-vi-73 Murraylown 0.008 + * : 3 + 
27-vi-73 Murraylown 0.015 0.04 bg 7 Le id 
27-¥1-73 Murrayrown 0.014 (1.02 id . * * 
2-vii-73 Port Lincoln 0.003 0.16 * 4 * 4 
4-vii-73 Port Lincoln 0.004 * * * * 4 

1B-vii-73 Mannum 0.028 0.06 * * . * 
18-vii-73 Mannum 0.091 {).67 0,50 0.75 0.09 1.34 
26-vii-749 Port Lincoln 0.004 * 4 + is & 
26-vu-73 Port Lincoln 0.004 * * ® - if 
26-vu-73 Port Lincoln 0.02 + ys 0.05 * 0.05 
8-viii-73 Jamestown {).007 6.10 * 7 * = 
R-Vii-73 = Hallet 0,009 $ 8 * « é 

* Not detected 
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Tan 6, Descending arder of concentrations of DDT plus ietabolites vi 13 bird spécres Conan to South Australia 
and Victoria. 

Species Maximunt pesnvide concentration mg/kg wel weight 

South Australia Victoria 

Australian kesrfel 3.94 160.0 
Magpie lark TAKS v.20 
Australian magpie 95.6 2.4 
White faced heron At, 7 78.0 
Line raven 0) 0.36 
Laughing kookaburta 708 2) 
Fairy penguin $2 0) 
8Stubble quuil 4.2 O.67 
White-winged choigh a4 109 
Great (larec black) cormorant (139 1% 
Welcome switllow 0,80 1.2 
Red wate bird 0,20 0.81 
Starling ).60 0.07 

kestrel is the only measurement From a rapror 
species in S.A. 

Although many waterbird species were examined 
for pesticides in Victoria, only the white-faced 
heron, the great (large black) cormorant and the 
fairy penguin were also examined in the South 
Aus|ralian studies and they had lower 
coficentrations than their respective Victorian 
SspECcIMeEns, 

In the Namoi cotton growing area of N.SW,, 
which had received the highest rates of application 
ol pp'DDT in Australia (Australian Academy of 
Science 1972), seven cormorants had ab average of 
4.6.mg/kg (basis unspecified) in the body fat.. Fwo 
freat cormorants from Moarook, '8.A., had 0.24 

and 0.39 mg/kg wet weight in body fat whereas a 
Victorian great (large black) cormorant had 1.8 

me/ke wet weight in body fat. 
Two quail from the Namo area bad an average 

of 0.45 me/kg (basis unspecified) in body fat, three 
stubble quail from Moonta,9S.A., bad 1.43, 1.47 and 
4.2.me/kg wet weight in body fat and four stubble 

quail in Victoria had 0,67 and 0.14 myg/ke wet 
Weight in fat. 

Two galahs (rom Saddleworth-Riverton area had 
DDT residue concentrations of 4.7 and 6.0 me/kg 
(stomach and liver fat respectively) whereas lower 
concentrations (0,22 to 3.69 me/k wet weight), 
were recorded in bulked samples of galahs fron 
developed arid areas near Alice Springs and still 
Tower concentrations (nil ta O17 mg/kg) in bulked 
sainples from undeveloped arid areas in the N-T. 
(Best 1973). 

Freshwater crayfish from river and creek sources 
in the Namoi area had DDT residue concentrations 
ranging from 0.17 10 6.5 me/Ka, dry weight, and 
higher vahies hetween 13,8 and 54,7 mg/kg, 
averaging 29.9 mg/kg dry weight from specimens 
collected in irtigation drains (Australian Academy 

of Science 1972), A yabbie from a dam in the 
Saddleworth-Riverton area had 4 Jower 
concentrauion of 0:4 me/Kg wet weight.. 

In the South Australian results, pesticide levels 
were generally higher in those bird species which 
feed on Other animals, including insects, than in 
bird species which utilise food of vegetable origin, 

ie. Seeds, fruits, bulbs and other underground 
storage organs, 

The Jower proportion of pp'DDT than DDE 
present in the tixsucs is indicative of pesticides 
having been applied some time ago rather than of 
recent application. There was no-apparent effect on 
the general well-being of the birds examined in the 
Saddleworth-Riverton survey although some, ag. 
the sparrow, carried high concentrations of 
pesticide, particularly DDE, Davis (1967, 1974) drew 
attention to the wide variations i) susceptibility of 
different bird species to specific pesticides and 
considered that lethal levels for a species may vary 
with conditions such as stress, From the high 
concentrations of pp9DDT plus metabolites in the 
butcher bird and its known contact with pp'DDT, 
iL is presumed that this chemical caused its death. 

With the sacred kingfisher from Rendeisham, the 
cause of death is uncertain because there was Wo 

known association with pesticide application and 
it had lower concentrations of pesticides than three 
other apparently unaflected bird species with high 
pesticide concentrations in the Saddleworth- 
Riverton survey (Table 1). 

In the species, other than birds, examined, 
concentrations of SDT plus metabolites were low- 

In foxes the low concentrations. and absence (21 out 
of 27) was interesting particularly in view of the 
omiuvorous dict of (his species. Two foxes in the 
Northern Territory also had low concentrations of 
DDT residues (0.03 mp/ko) (Best 1973). 

The DDT plus mctabolites-concentrations in eggs 
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of 23 South Australian bird species were relatively 
low. Eggs of seven species were free of pesticides, 
13 species had concentrations of 0.5 mg/kg wet 
weight or less and the eggs of three species 
contained 1.34 mg/kg (grey butcherbird), 0.69 
mg/kg (brown thornbill) and 0.62 mg/kg (superb 
fairy wren) (Table 4). 

In the Victorian survey, eggs from nests of 14 
different bird species, nine of which were water 
birds, contained DDT plus metabolites. Four of the 

species contained concentrations higher than values 
found in eggs of the 23 South Australian species. 
The eggs of a stilt had a concentration of 12 mg/kg 
wet weight, a whistling eagle 3.2 mg/kg, a little pied 
cormorant 2.5 mg/kg and a starling 1.70 mg/kg. 

Because of wide differences in food preferences 
and feeding habits of birds from Victoria and those 
from S.A. there is no basis for comment except to 

record the concentrations of DDT plus metabolites 
found in the eggs of birds in these two surveys. 
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ECHINOCEPHA LUS OVERSTREETI DEARDORFF & KO, 1983 
(NEMATODA:GNATHOSTOMATOIDEA) FROM ELASMOBRANCHS AND 

MOLLUSCS IN SOUTH AUSTRALIA 

BY IAN BEVERIDGE 

Summary 

Specimens of Echinocephalus overstreeti were found in the following elasmobranch and 

chaemeriform fishes from South Australia: Heterodontus portusjacksoni (Meyer, 1793), 

Parascyllium ferrugineum McCulloch, 1911, Orectolobus maculatus (Bonnaterre, 1788), 

Myliobatis australis Macleay, 1881, Aptychotrema vincentiana (Haacke, 1885), Trygonorhina 

guanerius Whitley, 1932, Raja whitleyi Iredale, 1938, Urolophus mucosus Whitley, 1939, Dasyatis 
brevicaudatus (Hutton, 1875), D. thetidis (Waite, 1899), Hypnos rnonopterygium (Shaw & Nodder, 

1795) and Callorhynchus milii Bory de St Vincent, 1823. Gravid nematodes were found only in H. 

portusjacksoni. A redescription of the nematode is given and its differentiation from congeners 

discussed. Nematodes undergoing the final moult in elasmobranchs permitted the identification of 

the scallops Pecten albus Tate, 1887 and Chlarnys bijrons (Lamark, 1819) as possible intermediate 
hosts. 

KEY WORDS: Nematoda, Gnathostomatoidea, Echinocephalus, morphology, life history. 


